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HOOK AND LOOP FASTENING 

TECHNICAL FJEOJ 

Tins v.' t rebecs to book and loop 'fastening and especially to kk ! ^ or 
flexible hook and loop iastonbkpa tabs, -an ties, and ^.Tappings ti i can be practical 
5 ! . . i-effectiv* : astenisig application - \hwed stk t 01 Lic<ibilh> irei sired 

! * \ N l ^ s i 1 vl 1 v. J t 

nakhiiks arid -' \ „ ^ tor - a- k flexible and ei, e a k e ' p j ^ , and 
1 . , ^ i , ush i 

BACKGROUND 

10 Strtrdo ' m - 

r fa' i .In n an <Jt m 

t i b 3 V i Ok V 

n { i^a <, >n. . <!Mius,tiuii 

1 S Use fastener tape is typically mads of a synthetic ressis thai is Hot stretchabfc, sad the 
of the tapt n „ i t. i > 
v i w i J 1 tk ,ai ') . 1 '! bi w 

;t s dcainkde „ the aabksoee of I tab and the assoe sated fastener tape 
provide an integral coinp-onent 1 nebieves desired qualities, } as elasticity, 
20 - v >% v, w .it b ' , Jutes *ofilli%MKP n<-\ » a 5 < «. 

bisteniiigk nod to ?nacbb>es n i 1 0 < i u jf * < I v 1 ! . : i t 1 of 
n II other desirable products, 
k < a h,\M i tvti, «s> a. „ 10 .c 

" < 1 \ Si hook and loop Virions and to methods of &eir 

25 rasnu ' en fs? >m te nd ? ii e e 1 >1 oMastenh 

A typical composite hook and loop fastener that baa been conknercbb ;y 
successful la produced by overlooking and attaching pre-tbrmed hook >t i and pre- 
ibooed loop material and overlapping id attacking die two materials together along 
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their edge reargues or by totally overlapping one over of the other. The h ! ^ has 
beer; done by ultrasonic welding, S v\ losing 2nd adhesive bonding, steps which add 
to the cos; of the i ik i process. tn hook read loop materials formed by 
in vUu lamination lirdiorotiY across an v. t 1 surface of a pre-formed loop web during 
5 * "Mi^iK 't 

- k 1 both ths hook side and the opposite side se^t 
j 1 Mv'iii. w r a nnaUu e 

10 dvO it <- i t 1 ^ I) in o{ 

1 - > f i p,i 1 ( t <,\r> 

1 .0 ■ and cost. 

i > « 5 ecaxf in one veto 

another, ho aspects 01 some of the \ i addressed f or to materials useful in 

iS 'St } Jm k|Ul,[ J.U 4 < 

1 . ! i t.i hhly met tie 1 1 ! c rese 
WereSjr to U.S. Patent Nos. 4,058,85% 4,247,967; 4,654,246: 4,672,722; 5,133,1 12; 
5,172,989; 5,3 IS,555; 5,669,120; 6,080,347; and 6,106,922; and to EPOM>. 826,354 

C J .tM\ Ul ! t 1 -< ! < 

20 ^tfs s 

t» ,v 1 t i 5 mi <■> is needed ( describe eiashc carrier materials 3 can be useM. 
Acuirdingiy tludr hah disclosures are incorporated hetem by reference. 

SUMMARY 

>'„ u ' ^ 0. < a , . n o> „ „ „ . ' U 
25 . . . ,«.,? - . Kt t <i'u, > j s e ! >o\-. hevry 

eV s f.„ ^ 1 i <, t! 1 * '\J i<vh i'Ki i f i i 1 , ' 

eiementsJ t t < s > -w , K<< , , » s ,1c, t* 

1 v n^n.v nil .at ! h 1 j t a 

30 sm c limenish which there ires < ! ic hoeai n fesieiser elements, linear parting 

lines or parting regions extend transverse!} ■ hi Hon of an er's tension. When the 
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ihsienhxe article Is > o < by the user, the bands of rasveoing demerits; move freely * 
respective portioas of the elastic carrier layer on the surface of which they reside, the 
overall array or iirstexer elements expanding with, the substance of the elastic carrier. 
Such parting sines 3?;d parting regions >! o inherently provide lines or regions of flexure, 
5 at whidsthe clastic carrier can K- s<s I _ , x f us . stw a .o^xum. I d -a t c wSien 
a carrier is chosen which is flexible or highly ilexible, though aoi elastic, such ax a 
h > the pasting Imes or frtnj „g rw ot 

the cour-rueih ■■. serve as flexure lines ox flexure regions tost contribute to the 
w > ' 1 „ h . -1 , p^dacs 
1 0 Ir. another aspect, the invention provides a ;%tener having a sheei-tbrm carrier of 

chest -c composition arte? one or more bend or islands of fastener elements of a band 
' s , . vsriorsofthc Miriav. 

v 1 e ■ t v r \« hi ir i t tw c.ii'l i s i \ 

3 Shiwb tU>">J * "I" " >< \ C u ') .tlk'CC 'i W, 

15 of each of iho stems, or the bass layer from which the stems extend, is > sire mt , t >\* 
to the carrier sheet i constructed to be dosnixated by the. elasticity or flexibihty of the 

i i i i a , { v) v. n < e with sirei 1 \ 

sfthe o he? purpose < >ase layer from which hooks? extends is preferably 
disvOnXinf us m 1 < a x s„ x i; ! r ' u i'v 

20 - r t a ! seiy to lae direct < t 

fiexiij-e applied to e carrier dm s fhu ten urirsg use- to a iasterter 

) si _ IK o t v . v > i i sac- ! C] < x * ' v. 

trom each otter, or to flex freely relative to one another. A two dimensions! pattern of 
i < x e vgi ns 5 ns 
25 ■ tactions. 

e 1 d s ! vU t n > j t ^e> t * > 

gions over an area others-, 
eths a sa xred by 1 k hied is use! e.g m ho -pact rl 
diaper tabs. 

30 i a v'T > , v fhi]\, j i 1 t ni •> 

the fohoxhiig fearares. Where a hook base layer is employed, its thioixaess at pmtuig 
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degaing parting li 

V" 0< HO to 



The second base fever ess be < » n, J to the V base layer arid have \ ' m 
1 0 character, thus enabling the spacing of the fastener elements to expand with stretch of 
the earner sheet, In one case, the second base maybe made of a substance rupturable 
it, a >{ h e i k hi e i i i i t u n \' h!» 
v ha! ptiu-e lines n another esse, the sea 1 base layer may be made of 
f 'u 1 t t j. a i ' ( ti 

1.5 eh"" i- ^ i.h *,< i.,^ ^ o ! v. 

preferably an p^a/ra 1 . ' rie in which the iVinhche resi:a of hie first lave;', darhia 
' iiu t > rat u c a-'jo 

bond the fastener elements to the surface of a pre-foroied seeond layer. 11>e elastic-.' 
sheet-form carrier may be made e.g., of thexun > v m , K l ies 
20 v Iwiu'iU si p i i 

Hyird® of £ I Du Pont de Neraours and Company, 

According to another aspect of the invention, a method a* i 

i < t d ^ vo^is iet<-v' 

i i f vM, nti c ion of 

25 rows bands or islands of stems efioop-eofiageabk' hooks are, while simultaneously 
providing a pre-- formed earner sheet of elastic or flexible construction or other work 

i »' <i ' > < ... U'k >, v ,j ,ai , „a .ml 

surface of the sheet, or work pieces including forming a set of closely spaced parallel 
a 1 < \ u < •> 

30 Mane-- v-ablc books. 
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! s i i of such aspects of the invention may mcinde one or more of v 



5 oomasen bands or islands of ?oop~engageabie hooks, 

ha certain preferred embodiments, fastener bands or islands include hoobs having 
crooks aligned in one direction in opposite senses, i bands extending in the direction in 
f s ! v j I ) ! tr to 1 ia 

10 mushroom shaped. 

' j- x , , f A , i d 

i> irect o the surfece of a mat* pr j ^ - u en crake In 
aoorher ease a relatively thin base layer of the hooks ss _ > T <. i to a i 
I >rmed sat et vhj h may be st re >ns or may 

15 v < i I 5 * ! ngthefir&sheettoawrrie 

sheet of elastic construction. 

Ji certain endsodhnenis, is where it is desired io maximize i number of hooks in the 
array, eras or very narrow grooves or resiis free-regiorrs am employed benveer bands ox 
a ; respectively, parting lines or narrow parting or BesMe 
20 v ripi ise each baud or island. In other cases, larger 

v> j , i<t > v v. n to v, 'I o v<. set ep ox n wnu- die 

< con: or mushroom 
l i mji s K is u ,! brai " 1 t i Ov 
* v< v d igto a,ot> " i > K' o \ v i 

25 arm bop fastener in the form of an elongated "strip or sheet suitable tor a fastening, tab, 
"r >^ v- Uoh includes at least one <* e, v eM^b< ^ mm t We 

i j i i h k ! s i 



products comprise a hrye hi . i< n tin' bands u u .hooks and of . 

t prm-eu ! , hen i 
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"zebra-clke^ appearance, in certain advantageous cases the back of the strip or sheet 
sing k s p t nit s actual >i ids iiiru rt 
, - eportns of the $ s <_ „> 

» .1 ivC >X Hi , 1 i < f 
5 i i i < f ■ Ii i! ill! i vl K Ditos 

- ' - ,■<■"- ■■ - t < < ! " k . n»r , i u > ppw^hg o: 

fk<0\5v A i « li K, ' 1 ^ 1 f - 'v ! v 

N u Me r ■ >. lr i + ft i.mi .i" dm n < 

eacfcbaau. i i \ tusitothv 

10 \„> i;'«<i 

f s cable I ire i «u it s v > + , 

occupied by the books. In certain preferred embodiments of this aspect the back of the 

ok I i> v. 1 t k ; fl ' 1 i k . 1 i 

s 5 . n desired. 

in important embodiments, a book band or island comprises a bass of 
synthetic resin and an array of k>op-engageabls fastener elements, the stems of which 
are Integrally molded with and extend from the base or a first surface of a base layer, 
i Si bei; minamd y;s - s 1 - » u ria 

20 preferably directly to the Joop material 

feptenesrtations of this' aspect of the invention may include- one or more of 

< i h t , v< ' ! 

i . it i 0 f i 1 \ 1 () IN 

k oops. la certain east 
25 mmovm fabric,, or a composite febric. A nenwoven needled web may weigh: less 
v es per square yarc 

- d <a <>, aa s (X i sq» re jt tt ^} I he 
nonwoveo web may be in a stretched state (disc, ia the case of forming a stretchy 
<MT5K o <*e n» eh ~> t1 m e;eKi, f - jomv , - < <- 

3(i » t t u t 1 i i * * a i s 

earri MOil'K 1 - has ig e j>tk q i m of the 
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ro - » >. . t , a loep-sfcitetaresi and aiiea-t soma- of die loop structures 
a e»(. n i g from the web k>a -*n 

) , - 1' ■ have a ioargin In ^b.eb s" mac fibers ' ' p of the o ,pm oo are 
1 re<? of jiook 

C 5 s l t i ^ t ! ' s i k< dv 

10 ( r <. ^ i ,it < !<\i ! 

• ( k : pop a i n s » \ „ki s mo 

preferably comprising parade; ^ > tx i p bands: or s - , , ' i ) „ of 
c ' ! < ! -t, ! - Ian the rcjavRs oop oo ) en < I ma >e 

15 ' ~U ' " ! ' v < V > 1 i I i ( <■ i 

component may be books having single crooks or may be of palm tree, flat topped 
- s mushroom shape. 

According to .mother aspect of the invention, a method is provided tor 
- k listener tab, strap, tie or wrapping, including the 
20 \l > i sieps: nr. o i a i I o: !i cm: is pre-iarami sh of stretchy 
or flexible loop material, the loop material having loops extending from at least a first 
n'K permanently bonding by />; Hisii laminating in a top formed by a moid roil and 

x! tructurs i 1 p nal \\ to form a lamm so 

25 ka 5 v i i f t i i 

t t > t ic 3t'i n o f > f Ud 

i ts'sa x b ) st. iy& 

> 1 v C 3 I t i 10 1 ih rtC^tOO >,.s"| >gO 

fastsrci; tab ; strap, tie or wrapping thai hss at least one portion of the loop material 
30 s ,m s x s > ,J v o ti< it 
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piementations of this i pect >f the j >u on na% t ive ot »rra >rs J tl 
ibilosvhag features. The step < b 1 a a i she continuously feeding v pre- 
formed loop material through a nip defined between a rotating amid roil and a 

1 < \cd <.8V Oi 1" >U Sis 

> ! a h , t V t , r-n . < ■> v „ ^ a 

while introducing molten resin to the. mold roil under conditions which Cause the r&sm 

' ' i % !« ^ v- 1 I 1 % . > U'l v „1 U HI I ^O \ 

n ( ) I i t U a t > ;\ 

n * i he loop material. The molten resin be mtt 

10 a i ! crete regi m tg thei terebyi $g ulti 

paradel strips of hook at least tJ-e base i stems of the i » h r > iaminsk-c? 
the loop material The loop material may be uniform, widthwise, and extend the fait 
width of the in sitp. mold! s md lamb. iti»s station or &e loop material it fed into the 
nip in fee form of multiple parallel strips, the hook material residing between adjacent. 

1.5 ' ' e i iv i 1 1 i s < a v. > o ^ v s 

slit longitudinally into multiple, u it strips, each strip including 

h o i i> a i . a t t n-p material, and " i ! , , , : s t 

r xibte tab raps, ties ( rning 
20 In certain preferred embodiments, a method includes providing the loop i nhe.f k ' 

as a tveb having a nonveoven, exposed sarface comprising entaagkd nbers : the fibers 

from at least me urfaceofihewjb bod; hie ibo eais the loop 

m atonal is the needled, stretched asm stabilized < described herein, in other eases the 
ao ' i f t > » s de ^* 

i ^be», lot stn.feo pf k I i 

electfomer. 

Fastenings,! i - « 

appearing materials, are provided having spaced bands or a distribution of Islands of 

30 m h ed icq ong sg< able hoc s or molded pre a i >< 

f + e t ! 5 i i i to fit \ i 
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fastener ete . c ibis n she directbsi of their extent and 

ik> (. ' ' iie- '\ r .\S. fOli !ft p .'-l OO 

eifisik-ally stretchy < flexible product the bands or islands of < t > i ' elements 
5 even u < <. * h i > e : j a n> im <-r> \ 

widiiwhse cormnuous carrier i t n character Jo which rouMple sliced bands or 
islands of hooks have their molded stems in, situ beaded, and i other embodiments, 

f i i 1 i 1 _ <U< t > » ! j 1 tt.v 

Vti \ i* i i > i Ij ' k 1H 

10 ' i si hi pi~ t. fh '} + f v * p ! , < „ i i 

bond with the bases of the stems or a common base layer, without having the resits 
permeate the w d^kne^ rs me case poi^us > 

i i t ! t i + 1 1 stnt i p« t v jv c t ]' > < w 
provided thai it stretchy sob standby o;hy in t wiotbwise. (cross-machine) 

35 J s J j i) i ) j > r 

.material thai is between adjacent bands or 'ui! of hooks comprise loop-en gageabk 
r;;a;erak, uniform s s i ! d th ioop-lbrming material hack being an 

< s ^ is \ st'X ehah u) >. i li p i i h ' ! " i 'hi ok 

, < i i ' o . x n K i i - ><■ i ' } x t I 

20 1 is and 

tft'u''^>Ma >< n.\ <o >i ) .C ^ v U a , , .iu ' 

flexible material. For a wide range of straps and wrappings, especially for medical 
y it h;e'ov«»e s ?k . nth nm t.iic d i j cable ioops, 

i ' provides 

i < 1 m the body of envelopes o >uc ;.s the w i o 

O v. 1 "> ! t 1 ! ! n 1 > m 

than if tin sstfee width of < ions. For, e.g long 

straps or ties., an extended length of loop material is arranged to engage with a small 
30 patch e>f hooks, Novel eiastscaiiy strefcn&bje t flexible loop-deorhng materials and 
their methods of n i moldin . .rodaof re shown 1 



Other aspects, feature-; ami advantages of the hivcation win he apparent iron; the 
f " - : I n ~fe run ! l c aims 

DESCRIPTION OF DRAWINGS 

FIG. i is a cross-machine direction, cross-sectiouat view of a stretchy hook 

pvk the stet 'i fFi.0. 1 
FIG. IB is a machine direction, <. < . , > > of the stretchy fastener of 
FIG. I taken in plane IB-IB of FIG. I, 

FIG i is a view of the it t oth ?f FIG, L ia ret it 

FIG. 2 A ia a top view of the tfntoted hook festener of FIG. 2. 

HO. 3 is a cross-machine, cross-sectional view similar to Fig, l 5 of soother 

<tk U U U ! , ! i t 

FIG. 3 A is a top view of the hook fastener of FIG. 3. 

k taste FJG. 3 it 

a stretched state. 

FIG. 4A is a top view of the hook fastener of FIG, 3 in a stretched state, 

v x 0 ' ! . tv ' i ^ „ v t } _i ^ J tl,K 

stretchy hook fastener. 

\< ^ \ . ^ . ^ .. i ( ,r ,1 ^ 

FIG. 6 is a machine direction, cross-sectional view of the hook fastener of FIG. 5 
in s stretched state. 

FIG. 6A is a ten \ ev> f the stretched h< ; < « t r of FIG. 5. 

1 neat of a 

ru- ,vl > - 1 e a o »;, 
FIG. 7A is a <ttn ht\iev of the hook it e . » ~ i s 
K -m c u ii l i te S n t n ;s 

^astte 1 : - ventkm. 

FIG 9 it a machine direction si diagrajmnatie viev* oi an it arah for 
forming the hook fasteners of FIGS, I, 5, and 8. 

• Hi- 



WO (11/67911 



pcrfvmmiQi) 



FIG, 9 A is a view of She apparatus of FIG. 9, lakeri in pkoe 9A-9A, 
FiGs. 9B through 90 are views of other machine arrangements tor forming 
parting or flexurai re 3 * *c Figs 9F .aid 9G are trans - and 

ioswitudiriai cioswseetioo views, respectively, of a product formed with the apparatus of 
5 Fig. 9E, 

FIG. 91 is a cross-section of part of another moid roll configuration 

< ii 1 pansms for ibrrnu eners of FIGS 
RIG. l } is a top view of a slrerohy diaper tab. 

10 * 1 k f (. . u i 1 t \ J 

HA-HA. 

1 i ' > s ' ' i! ■ i ttt ^ ^ 1 N > S ^ W> V ^ 

v \ Jtw ^ < 1-L 111. <* _ \ } I 

• 12 is. a perspective view of a wrap tie having ao elongated loop 
IS corn c >ov - 4 puv , «,< _ • t . miiaated to a short hook component arid adapted 
for permanent n with a bag or ix ! article, 

FIG. 12A is a perspective viovv of a h< j v »> c ^. r ne of i iG 12 
• - vb.x; to its surface. 

FIG. I2B e i lit. a i rap-tie bavin ;s on b >th 

2(5 < „ o v ,i < ' \> i 

t ii Ik Hi i * 1 g ' i 

\c oomponem. 

Ho ;2fo j v ^ i i - > v 

25 i t jt ed n? < 

1 i, 121 idevisvt f a wrap-tie in hsehaoi ngated stretched hook 

< A ^ JV .O I < - t ^ ) \ \ ' i i , J, 

v >op strip 

30 « s r , Av i i h - i ' s m m 

ase rw a loop , w - ' enlarged SOX. 



FIG. i3Bisast woi le facedftha 

aofcWQven loop material shown in FIG. I3A, 

FIG. 13C is a sketch side-view, on astill further enlarged scale ofthe 
itonwoven material of Figs 13 i and 1 3B ill so j r;g t sters of oop fines sxteudi xg 
5 fo>m a nbrons mat. 

HQ. 14 is a side view of a twisted wrap tie according re the invention. 
FIGS ! i portions of a hook 

fastener and a ■stretched hoof fastener, respectively. 

' i i ' hu.g components . 

i 0 tie or other product of the invention. 

FIG. ! 7A is a perspective view of a portion of the apparatus of FIG. 1 6 
modified .for forming a preferred product of FIG, 1 8, while FIG. 1 7B is a view taken 
in plane I7BG7B of FIG. 17A. 

i t j j u n ! x ! t n. 

IS s:ewaweb„ ^ ormed with the 

apparatus of FIGS. I7A and 17B. 

KM \ ti i I 

JIG ?') sH»;ut^ uta v)\.n t rt pv > s <. , <us<.d,u 

line 21-21 in FIG. 20. 

FIG. 22 is a magnified cross-sectional view of the interlace between the hook 
and loop segments, taken along line 22-22 in FIG. 2 2 . 

; ti \ i , - t 

25 FIG. 21. 

1 ^ U sj- ^ < i 'si. ,u i - ■} + abs 

10 25 is a diagrammatic illustration < | s double sided F p mater ; & rme< 
on m elastomcric base w.hi ie FIG. 25.A hn the loop material of Fig, 25 in an 
elsstfcaliy stretched condition resulting from application of tension. 
30 k< 2o i 'ni^n m< tc d imi on 1 ^.j- ate " n a ki m J state 

v ,'u HG 2oA dlu<'&tc- t e Fvr> m 'oni i ., . i' - t 
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widthwise relaxed state in which it can be stabilized, e.g. by a binder, to Impart 
s rstchiness 

i n v v > ecrion fen i r * composite loop 

omienal during its mamdaeiure, 

C s a sin sew o! comp i «ria < dli 

' o o ! e\ J 

■G' > n I.- 1 t t!>e e , ^ ^ * s - it 



on line 
h FIG. 



I: : ; cross-sees nal viei takes s 28 2ST - T ; „ 
FIG. 29 is & diagrammatic side view of S machine for forming the psxxluet of 
FiG. 28, 

FIGS. 29A and 29B are transverse views taken on lines 29A-29A and 29B-29B 

FIG. 30 is a plan view of an article produced from the material of FiG. 28, by 
easting on Hnes A of Fig, 28. 

FIGS. 30A and 30S are plan and cross-machine direction elevation views of the 
material of FIG , 30 under tension during use. 

! ! i w hpM :w > ' . <w ii ra. »> a, * 

toed according to FIG. 28 in widths such as illustrated in FIG. 30 or FIG. 33. 

» trattonofanst w ; s - pportlng strap. 

FIG. 31A is a magnified view of the materia! within circle 3 iA of FIG. 30. 

> iliust es adaptat i tf he article o FIC JO c tchin ! t w die 

e r\, ! >, Kith wrapping sue! <3s'^i * t , 

3 iHustratt a tide dong il Co G. 28 t IG 33 \ 
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■■arcs tae a 1 . oi tli in strctohea condition. 

f s i v f the article FIG as a wraj i t 

5, ihnhs and torso. 

1 i ?i itti i ji kk i ^ <oi t. ; s t ■( IK 

FIG. 35 Is » plan view of a &r£her starting material, white FIGS, 36-38 are plan 
5 1 <v . > ! wnt:,»r fo ntx e 0 j i:„ IK n >te la 



p -a Um^x iunkp. ,1 Jk " \ 

10 - \ ' ' ' ( U v . f M. JO/ G I 1 ! w - + > 1 1 W 

FIG'S, i : , > I , .s--!'' „ (.ihi^.-^-a.rt'L,!,^.! 

! i x ' \ i i t ! . > i i j n o 

( u — * h <. t i > i i ! ! ; J 

apparatus for forming a novel needled stretchy loop material. 
15 ^ ' i u r . »v j 1 in j-v 5 

invention applying fastener elements to a planar sheet or wott piece, 

FIG. 46 is i i o'OvO \ view of the v< .k of FIG. 45 Castrating only the 

fastener i xn moid roil portion of t apparatus applying engageobie stt > > 

elements to a sheet or work piece. 
20 rlG i \t m f ' \ t | ih <k _ r iot 4 

4? of FIG. 46. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring to the em -odimenf* i'FiGS. !, 1A> and iB a $tret h; S m - - ! 
v 1 I t'f d i ttn r%d i ! 1 ix K> »!i 

25 a ; « 122 aod liaeat b&K& I.!'* «. . . 

k 1 ' i <: • c xi> t v. Sue ii the] i r Ki 1 s 

v j ?m u -> ~4 u i d 1 I v e i,< > o . > i tK i 1 
molded stem 1 - . in this case, the crooks also being of molded IFrsn. employing fixed 
^ - t dv^rn^i . Jt , "2 2 - Xiv ' poraxx 
30 v .v, ^ l : ..uOu.n's) ^ .oft t o- i n \a !h - ! vioe<vgion 

vstles. 
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imple s! * ided crook: < - . 1 1 ( the 

same direct! i ; : i that of the bodes 124b 

in ^ t s ^ adjacent jj } row of the respective band of hooks, (see 

ii J <> to one direction, in t? t g 

the director; in which die crooks of She hooks are aligned, the base layer 122 is 
'!(■>( ! , 2d> thui arc relatively inext 

U s. v IKi t 1 ^ !k t l 1 ' j t » v. » 

l' 1 5 -> b) r ! >i ! 1'- ^ s - , 

toe bass very thin, or non-existent between the bands of hooks, as shorn 

Other molded forms of loop-eogageabte h Usn empJoj <. ifpajn 
^ fastenet prefoi as t sj 
\ t \ -\ <v > ! t ij i » i r,n > i t v' ! \ ' n„ h\ p 

v u t t ed e 1 x 

carries-, as described here, is described further below in connection with Fig. 12. In 

>. \) 1 v. _0 (. 

sAli i i it. t, N v f j c f . ' ( 

my he on1> ( i 5 nch (0 38 mm) it i sols and a 

! < ) < ' v. "> is >t t i 3 

0.022 inch up to e.g., 0. ! 25 inch inch and may be spaced at a distance x, as hitle as 
! Wi 3 > 1 ! i i r a>e 1 

be 0.005 toco. The thickness of the base material h may be 0.003 inch underneath the 
iook ws,i f k 0.001 nch 

e> >ri t i ! s u v 

e.. w o d; 1 the hook elements and as shown, are formed between 

thOi n ok row s e uJi'm'k 1 2 s h 1 i -> r 
comprises two rows of hooks, 124a and 124b, respectively, to other cases there may 
v / ipo*e <\ s 

% ~ a band are molded Jow-eJevation tbrmations 12? joined i the sides of stems of 
respective hooks, sen ngn o „ , b.-n sh<m n i , f ue \n ) i p: duets CFM- 
: \ - uc - oim . h e from Vetera US \ 
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retch 1 



< < > > , 

e direction of the parting regions 



sad mil raptors any material of the fastening layer 120 if it exists at the parting 
regions 126 (FIG, 2A). When the tension is relaxed the fastener 100 returns to its 

i is im bl upiured 

h: one embodiment *) e> , - m K ,j }\ o 3 cot i t \ \ , - fae= m >p'a -4 : 
elastomer, e.g., SANTOPRENB* supplied by A.B.S. Corporation., and the ibtening 
layer 120 is composed of a suitable synthetic resin for fastener hooks such as, 
polyethylene, polypropylene or polyethylene terephthalat.e (TBI"). 

, S - ^npioyed, the sheet 
flexing at the cut lines or in the regions between o s f hJeve a pmdnc 

of enhanced flexibility. 

fo the embodiment shown in FIG. 3, the base 1 22 of the fastening layer 1 20 is 
din >'t! iayei ! and a s d base iaye 1 s st bass 
layer 121 is composed of strong synthetic resin suitable for fastener hooks and is 
Integrally molded with and, preferably, is of the same resin materia] as the stents of 
book elements 124a, 124b. The base layer 121 in this embodiment is continuous in 
the direction of the baud of hooks, extending in the direction of the arrows as shown, 
bat as shown in F.TCL 3, is discontinuous in the normal direction, be. the direction of 
eventual tension 1 3 0, or the direction of fetRg. Ute second base layer 123, chosen 
for compatibility with the resin of layer 121, is composed of an elastamerfe wsfo and 
hay a yteidahic or rapturabie character. When tension is applied in the stretching 

T n ' < - J \< . h :s P> I n ant t > -. \ 

natures along lines 1 32, in either case enabling the fastening layer 120, i.e. the bands 
125 Of boohs, to follow the stretching of the elastic carrier iayet 1 5 0 (FIGS, 4 and 
4A} S (or the flexing of a flexible, bat non-stretchy carrier). When the tension is 
t < etnms to its < ia 

tn ■ ■ix e,..t;n:>ia. ate thxW.v c 0 die fa c ,. s -e layer .21 is 0,001 inch, and 
^ ^ v ,. ' i "t I - \ h < ' > 
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composed of i t v polypropylene or PET, the same as thai of h stems of the 
hooks, and She second base layer is composed of a thermoplastic ^ t such as a 
thermoplastks poiyurethane- or as eiastomeric copolymer coataining PET such as 
M^Th, srrphed ^ b I a Pad vh \ p ii . u ( vnn ! v 

5 supplied by A.E.S. Corporation. The second layer 123 may be formed byeoeslrasiOii 

i e "> luli .n ^ ; M i ! o K 

In a a ^ u > 1 i 1 m ft j - t tk 

mo tor /o sory mmmation \vith base layer " as the latter is formed. ,t< the oarner 
~ ^ i ! <i is molded, 

\\j e, i ; i t j i d v. t i £ c i s 

coodoulty of f.he base layer of the hooloss ;-esis& ekaymtion of :be eooyposko .in lite 
w ' - 'hooks other embodiinems are also possible, in one case, the bases of 
t i t eoti r n t < 8 loop mater} 1 so of bei 
1 s b v. ! ' T : i L , , 

15 .-discretely separate islands of boohs can be formed while having limited dimension in 
bsm length and width, separated from each other in both, (X and Y) orthogonal 
^ x t i e ' ! v j t v * 

hi tVK* orthogonal directions, enablirsg dasiio 
stretching or sim - rh of those directions, and h e ,! \ 

20 sfatoov.o u ^ ui <i v>rr><\ono« cm > ol do * k k n so. tesin The 
CKjer.oto beofn <»ui i > 

or molded lidoks are formed, 

R fer'wt k u ^ s steae* t t)0 

- - t t 1 ! • i i- ti > i < ■■ ) t, i o 'ik^sin^ 

25 layer 120 has a base layer 122 and linear bands 125* of hook elemems ]24ay ]24fe% 
tejr t i eba^l^cvtFiu.SAk ] owever in tl n } ! 

elements 124a\ 124b' are oriented, as shown by arrows, to be parallel to the 
it ekh k, s dwedon 1 bb ( FR>. r \ > In this caue, the base layer 122 w eomwuous n 
ka tl e , , la redi vhic-h thecro 

SO of l O'KiOl Jl II^UK _ J U { S < 

that direction. Between the hook element bands 2 s - there are parting regions > 
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The parting regions I26 5 are formed by pooves leaving the base very thin or 
iion&xlfleai: in those regions, a;; shown in Fig. 5. 

tension apj 1 ht ching direct* 130 (FIGS. d and 6" A) anc 
" v. acton of the part s g , " ( v ■>; 

5 the elastic layer ! 1 i a rci ap, ^fh j i . t„ r>„ , v> v^rruv < 

the parsing regions 126'. When the tension is relaxed, the tastener 100 returns to us 
<* . he parting 

! embodin nWhown in HG, 7, the r vsoi'h 1 e > v 

10 1 24a'. i24b' are oriented in opposite sense and parallel to the stretching direction 
' >.m N beefy h;e.\t ibk- bands 12 of e.v.end in the dinutin 
.$spetugealar to the direction in which the hooks point. The base 1 22 of the fastening 
layer 120 is a laminate mcltxfoig a first base layer 121 and a second base layer 123, 
similar to the construction of Fig. 3. The first base layer 121 is made of strong 

'5 ' - ! ! ' W 5th the "\ M>< * 

hook elements 124a 5 .. 124b*. The second base layer 123 is made of a less strong 
a e; - » : nd has - j ieldabie or ruptarabie (.harauer I ension app 

<. ' \ <. r.pnre i\m$ 
line? i.C in us .i - ,r . t ■. \,> 0 er 120. ;.e. the bancs UX o. 

20 < . t .i^i i i >,>pchi!l 8 When the 

tension is relaxed the laminate iastener 100 returns to its original unstressed state 

Other s s m ... iK include parting lines that, are either cut t perforated) at 
a rs'.crva < - ^ i\ if ! ine 12( n s lit n t s . > 

25 est through the base 122 of strong forming material 

Tbx ^ v <• NiK^'uiH u>' id t i < ! o e^s 

1 Udt r tv t^l 

plastic 40 thr< g < < o s 4l lbs. >-\ t t > t > , <. s t p-^ ^v.w 

8 and mol M farter containh < id < <■ ;h spi 
30 1 tener component of tt '.it 

y > tasl?oer em , o 1 i 4J 'ir 'i n i , , 
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heatisigthe4jstal ends of molded steMs followed by engagement with a forming 

! - hasacooi* s • uiWh! t<a Lv ! 1 Sen IN i 
roienon to a-dow). ^ t u i a u ^ i plastic 40, a pre- 

formed carrier web 1 10, which fer FIGS. 5 and 8 is at to elastically stretchy Ir the 
3 cross-machine direction, enters the nip 44 and is |« ^ laminated to die back surface 
of the hook fastener material, opposite the side on which ioop-engageafele hooks or 

laminating pressure is applied while the resin is in the mold cavities of the moid roll.) 
Grooves or interruptions in the base layer of hook material are forced hetweet- -he 

i- ♦ ' tit< ti 1 -0 1 ! 



spaced apart intervals on the press 



on : 1 . product , 



(9 between ii via 
.i^eti jumm t tl c j t i ^ j (. > 

- - ' 15 I p »i tj,-i!f, , d ( c t. ' „p iern 
i3 f < r i i , v u t - ( ' ^ ' i t 

the mold roil 4d surface and fee pressure roll 48 and causes , pfa«k- resin 40 to 
Ibms a very thin base ia^r or a groove in the lespective regions of base layer 122. fa 

(. O i uv,rdn ton n i t ^ t m <^4Q are 

adjusted in position closer to the base toil 48 than the thickness i of the preformed 

1 ! 1 i 1 if! n uii 

! sr t.i the 

corresponding regions. In the alternative of Fig, 9D, the oversized rings 49 ' 

i v t md ntheh 

i c J * ! n "'K nat n o n or i ihv * n \ o f <. ? ^ i m.icw 
25 pressors further limiting or fishy eliminating resin from these regions. The carrier 

i ih v v ! ibfX^C'UK loo] 

' S > 1 p! t 1 ^ ^, ^ S 

1 ! J or 7 i i has ihin) [j ire 

30 between bands 125 of hooks, i ihis ease, resin i (e.g. In Pais ease, polypropylene 
viii| i § s ( i H 1! k moid cavities 75 and the 
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ent t pressure roll 48, no p 

tv ' i ii 1 v s ) he uiut u j ive enhanced flexi d t> 

! p t 1 t 

alternating with the bands of hooks. Similar flexure regions 78 ' can also be formed 
5 extending cross machine by suitable cross machine protrusions .from the mold roll, see 
st lag , islands 

of the hook-forming resin, the side of the island depending on the spacing and width 
^^a.Mtf. j f r<\ ii f iit c t n v > " 
features employed to define the islands. 
1 0 Fig. .91 shows an alternate form of the peripheral edges of the "oversize" 

sooee< 

v j >< 0 9, to&roithei cut parting lines 126" of the 

embodiment k HG. 8, the hook fastener with the laminated elastic web 43 travels 
around the periphery of mold roll 46 to stripping roll 50, and into a slitter 52 (shown 
1 5 in dashed lines), which in this case,: is provided. The slitter 52 has multiple spaced 
a^vr la t \ ■> v i v 

finished prod in t J 00 goes ftom there vo « syindup -• vice, not shown. 

Referring to FIG. 10, to form the double base layer for the products of FIGS, 3 
and ?, a pre-forrasd web for the second base layer 123 is led into the nip 44 between 
20 c 1 ~u i u h , ) ,/« m <. > , ii .o i 'i 

. n l l ! I * n i <. - c 
! f i t v ! 1 1 i i i > ( i s nb and 

68, together with the elastic carrier web 110, The elastic carrier web 3 .? 0 is ihermafly 
t! ! e fhered n vv* sack of tl nd base laves itiayet 123 

25 * * * i < on e test-form carrier. Alternatively, this second landnatlon 

>. s n. u j o\ onni' i - t < ho ' i i 

n; . - <■» v ' n , » It < . s > - t < > 



< o; more derail al nit the c, o > n n,r<„ > , n - 4 - -t t 

K f > l I "\i ' Ji! j 
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Ml.<A est 

b00i ' ! W 1 ■> £ - + 1. r < C i C C j f j , 

k of the snany } j t j -, of a tk saw or flexible fastener as disclosed is 
5 as a stretchy or flexible diaper tab. Referring to PIGS. i i t 1 \ and ' 1B ; a stretchy 
' i attce, has notch) fa tener 18 dan ag&ted si st 
extendiag v id i e e» area 18. One end 6b of the diaper tab 6 is 

> * i 1 so f j< Jo are \ t\ ."•*( 

>"ii- v ib in Kt ' o e tanir a\vsah(w d ) i kch ? 
10 sRdabiig&cyofSmeh. 

Other feaUK , i k \ 

or more offce following. The elastic or flexible carrier web 1 10 may be post- 

s ! t t ! t v! | n 0 t w si 

layer, m the embodiment of FIG. 3 the second base layer 123 may include weakened 
15 fees (sot shown) and the weakened lines may be cuts. The elastic or flexible carrier 
layer 1 10 may also be a noixwoven material. 

Since the n< i i « / ! w ^ \i i maS u the 

direction of tension, the width offhesv bands relative to the w;dth of the parting 
?«gio 4 i flo m Htj of the earner :s r.eatrah/.ed 

20 ed esi <. .i'aj t J egree ifexten In < 

> \ > t > K o' a s \i >j ran tj «v j > f.^iHii 

et usi Uv .den id! thickness am si 
carrier. It U simply necessary to change the relative widths of hook hands and 

25 Ati important htniwr aspect of the invention o 'U no - ouo . > w\>^, - 

g >lten resin t mok i m multiple, di e < >ng rol teed 
part than ishsstra in FIG i or FK f > 5 

bands of ho-i. -> 1 foes in 'he mold roll, thereby » n is opt. parallel but 
J rss i bands matsrk iiniti edto f ' cook- came;, 

30 - v ' t e <n - „ * : looals 5 m . ; ? <. > it <■ 

may foe slit hi various ways to form usefbj stretchy or flexible fastener products. 
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anr Sv>, -\i\xi a s tetch m t,, stk loo** 

material 

v 1 f * f - r<* U li < < \ in <. 

5 nomvoven loop material 1 0. attached to a short strip of book material 20, 

The strip ofnoTSWoven loop material has a first surface 14 with hook* 
engageable loops 1 2 arid a i s o reianveiy smooth surface 16. k strip of hook 
integral ts 26 and a 

S f H < I a < ! 11 f f ! v ^ 

'10 ! i v 's ;t\5.terisl 20 

1 > t fi i v. 1 i 1 i p A < ) 

> i v s - i t-npk )v il, [ ( > 1 j * t i sr 

- v)ii::r. -h.< extreme ends of the stems, vkikvvcd by espagoim i by a cooled 
forming bar or a forming roll, such as is described m U.S. Application SERIAL NO. 
09/23 i, 224 filed January 1 5, 1999 and PCX BP 00/00329, the entire contents of each 

u au T s out i 3 

loop ships overlap distance d and are attached at jofat 2§ so thai the loops and hooks 
extend h layer * r 

20 cove t i e of the smooth surf; . For & lace-to-fac 

attachment of the hook aed loop strips (FIG. if be, shacking the surface ofthe loop 
strip havens the loops to the surface of the hook strip having ' hooks, hie base 
portion of the book snip 20 i« an integral c < > 29 without hooks for 

'hi) so 1 !! Oi o < ^ i b c Ms 

5 s 2, such as silicon-coated paper. The release liner 32 

t h ■»] ik lit' , » u A . . 

x sd ft , fa one example, the ti idt ensioo w, the- io 

5 inc long, diraei a hehrvl ut; O^'in \i mensfas < 1 . 
overlap art a 12b k C - n.u .o hi \ - - 1 k. i 

0 w. Hie thickness of the loop material may vary between about 0. 150 inch and 0.0100 

d v v K li t 1 M r 1 JO t [ 
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For further description 
pari), and to FCTAJS9 



<ti Serial 
.sat ion in 



m rhe elongated a 
bag opening and the free end of the ioopm 
the loops with the hooks. The wrap tie ma; 
bag, e.g., Jk , i c of the bag, at 

10 - . ^ fever and d 



:i and integrated with tiig 
to the bag at the time 
ive compose tag n 
nor paper. Ih sodas 
isirsve ad e layt 



?5 v , i 

q cles (e.g., 3 to 5) over the \ 
a ! o ou 
v ^ "-x \! icauh 
s in .! ' ' u permanently s 
20 increase > area at least \ 
torn its as-needied condition 
' rams of b< 



o these as "Sow cycle 
ted to advantage witr 



>r both sides. I 
state, having b 



Ireteho 
i 50% . 



. A preferred needled and stretched material is formed 
stween about .18 and 4 dens 5 eft - rv 6 denier. 
■Where it is desired that the loop material be stretchy, the needled material is rendered 
stretchy by confining the stretching to one direction, for instance the machine 
25 direction (while die web in the orthogonal direction is relaxed > permitted lo neck 
i r s ! red jaW c \> lih ; 

d^tomenopvperit^ - been 
-^trctcrcd, ",iu>u U.nn pr^cn iw 1 . u - a . 1 ie.ii « 

c h vCtson ~>a*x;*v 

30 been «lretehed and stabilized. An example of sod; a binder is the class of binders: 
available from BF Goodrich Co. under the mark HYSTRETCH*. e.g., grade V-4,3. 
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Aimorea i i ofthe process essployed (exes details of Uis 

lfeatu J £ tr J i ) < i 

U.S. Patent application 09/262 J 59, entitled Loop Material For Touch Fastening, filed 
Ma:; ! x Ai i < * sr. < 3 s h v . < <• s u - u ? 'cue k - 
5 Oilier applications, such as strapping or bundling, may require the book- 

1 t thstandahi her number of 0 ,cs d uglier stress fhese 

relatively odyh cycle", high strength applications generally are preferably w . 
by using suitably elastic woven or knitted material or k a needled nomvovem as 
N ^ i n ! SU 0 Ue < s ^ \ hb^-, 1 t 

10 , . !j K <. ult' > < M < O , j 

1 c ' 1 j-K sclented 

? (u with die }■>< 1 required > die particular application t hand. Loop 

p 4 i t ( , tt cli d <y 

fabric in rite range of 50 percent to 100 percent stretch, for example, followed by 
15 f - t lu.-i ,a,- 1 « 1 f t t at^tu-K! 

ie-v 3 v. , 

tie. For example, en a bag that holds an electronic device and needs to dissipate static 
l ca >c rjuV i 1 s < < c it 

2.0 conductive material may be issed. Carbon or stainless steel fibers may also be 
blended wdh staple Tiber to form a static eleciricdy dissipative rtoavvoven loop 
a j >k \ "\ i ^ 1 hat fi 1 

e h x>k. 

l-iui' 1 1 ^ < 1 : ^ dK iwlki^snt 

25 na ham on both surfaces J 4 and id (FIG. I2B), tfte loop 

1 ' vc ap a 1 a v tlk . ti . - 24 ■ 1 . > I to » if 

vv. " s a cK •> , ) i . h > ' , J „ s > - 
v - - i > v <t ! 1 > ,)r 0 liu no \ Mik ,nd .-avteiied 

30 i >ser t S Sen No 09 ) * ed April $ 98 - \i, ! 

appdc i esc; vhici herein nc< porated ; efe 1 , i to a short 
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Mn > bm mUl self-supporting, and has relative!} free fibers forming loops exteoding 
! id * continuous, langk t 1 1 ^ 

5 J i x<p material .10 eo iled fabric c 

fibers which has been, stretched kjngitudinaity and stabilized, to form a stretchy fabric 
of the form depicted in FIGS. S3 A and 13B. see U.S. Application Serial Ho. 

referenced in the preceding description, Tn such a fabric the individual 
u u •> !u.\ h! exts x 
50 various directions withm the plane of the fabric mat, albeit because of the 

si ! ^ kvii >f T se ' s v j m mg > i f 

after iittic resistance o {.trekking in the perpendicular direc s >n 
The loops tht exietx fi i is r 1 opp >duci are »f ; same fibet thatcoaif isethc 
i n i iegej m f the mat of the neo 
1 5 generally from associated knots 1 80, in the form of well anchored loop trees 250 
(FIG. !3C). 

As shown in FIG. 13 A, and the inapt,, he-. iihiMmiiea c-t FIG. 13B, in 
rekmvcjy low density fiber regions of a preferred mat a sabstan.tkd number of the 
fibers of the mat of loop material 10 are taut (be., not slack, regionally straight), and 
2d este t 5 ISO of the loop mater:'.; * r. , v \ < i}. v -»k - 

' n - oo. : . \h, taut fibers 182 have been straigtacd by tension applied in om 

dK \ tt v. ) i { [\ v ; ij ! 

slippage and agglomeration caused during the application of stretching forces to the 
needled nonwoven fabric. 
25 The knot dens try of the sample may he I SO knots per square inch. The tents 

i« elves may be fai tigh tad u fseve mono* lent fibers and are 
interconnected by the taut fibers seen running between diem. Between knots, the thin 
fiber mat may not be very dense and may be sheer enough to permit images to be 
v r t i \ < < <> P j.wi i , <. m 0s „^ 

3d < tees j rd (68 grams ^oare mi 

> -i v. t- n i 1 it t ~ „ - „ 
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or fteil k c urier lie fih< s of die mat are He d in d c sedition by 

an ejastoinerio binder (not ? ^ applied i- a fkdd to tee side of the mar m c the 

^ .-jthert it i tx s r v v < -s 

dimension of the fabric, and to secure the loops at their associated knots. The binder 
5 generally ranges between 20 and 4 0% of the Mai weight ©fthe iabric and is the 
presently preferred embodiments accounts for about one third of the total weight of 
: 5 * t f i e ! ) t s b u st i i 
> a o iw .. ' _ J 

t 1 ,btme,s& 

HI i > v j or 5 | 

' i » K T5 ) ^ t p 

. 1 « of Walpol^Mft,, 
As seen in FIG. 13C, loops 12 extend fem -freestanding clusters of loop fibers 
exte ' us nut ."0 The clusters 250 which have several 

15 monofilament loops 12 extending from a coroner e on. - ee su <st,m*ull> vertical 
trunk 252 we cal pi Each t ' ; n< 1 ^spending to 

Atvm > f. se cluster are anchored. Interstices between individual 

ilia an s ; 

le paths for t ? kj * aer Eh i fac 

20 U ^ - t U . fi \ C k v ; ' ' • i „L moI 

! 1 i i i ^ t 1 n dent 

< m betv mti i mcl c neighboring trees to accommodate hoofcs and 
lefiected 1 £ gemeat 

See FIGS c . i he method of 

25 , > to FIG. 14, the flexibility of the nonwoven material 10 

9 - e twisted several times and fastened > i p2n. Eve 

> > _ i ! l K ' t - ' 1 a !0 i > 

1 v ■ * *h i 3 J O it 0 U 

loops around the slit edges of the loop strip are oriented in line with the fibrous mat 
30 1 70, making the edges Kook-engageabjs. 

v 1 k strip 20 compatible with the h m ml % ns« For aw covert 
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0.015 inch (Oi 



( v. jbo i . ?k strip hi s a 

I mm) height, Especially when, the hook component i 



of FIG. !5B. 



tine x --i , j i; e 
tog to FIGS. ISA sad 1 SB, when a 
g, the material of the base web dec 
FIG. ISA to the reduced thickness 

f U i J ted 1 t ! t < i 

inga c-ti j K 0.03 

ig the rows, starting with a spacing of the rows < 
h s spacing W; of FIG , 15.8 ofabonf O.tOOmeh 
> 4 fron ab - ?! nesrts 1 ! pes : 

a per square . Starring with higher hook 
»3 be achieved to match the hooking needs of 



oasare 



- t is Jvpsctea in FIG 

- i c i . K.Li 
subjected to lateral pre-stretchh 

sickness t 3 oi 
i t nsi j c is fa ten 

hook-form elements of a type h 
spacing of about 0.050 iaeh alo 
i Hi 02: i sob aides di g v* 
•aeeai density changes by a facto 
inch to about 200 fastener elem 
deities, higher final densities 
particular applications, while st 
The product of FIG. 12 ■■ 
illustrated in FIG. 16. Extruder 
through a slot-form die 312. Th 
316 and mokl roll 318 containir 
fottn hook fastener component of 
. - ^. materia ied i j 4 travels ab< t t. , ph - > m >h II " I 
~ vx ~ s. H! Oh ^ u! tuo p'< s iKS i >< itom da, rmid 

roll, and from there to a windup device, not shown. 

u\ m>->re , - , tj ; <n that of FIG, 

^ - i i e yuent application 09 J 52.044, etnuled, y ... > 

u < % ! , V h i tt l r{ v Jt > t! ! 

inmate nu ^ -).^ ! < pa at.' d 

hemat pracc nd apparatus for i sets su 

- v.\ t I 'U, HO j K ! . f 

> w f i 1 , i | ithoi tk se oi re sure roll ormoredefa 



v moid . 



fy formed by 
sits and fores 



vkies shaped 
known hook 



s and apparatus 
inpiastic3i0 
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atxm; the general application of such m appmttus. th9 reader h referred to U.S. 
Patent No. 5,441 f>87 Issued toMwas c emiom entire eont« its 

o^hieh are hereby mcoiporaied by reference. 

There are many possible method* of feeding the nonwoven sheet material to 
5 < 1 t ' j fia'f - v n i ft 

'< V.ouSk' .k'vja' K;> \,,tuv;tii > h- 

realized that a special relationship of the nature and orientation of a stretchy earner or 
! t ca t. J i , us ? high 

1 ' " * i lot,!' M'i , c be htgfat} 

Hi » > i > Mae, .a the stretchy material, a materia! that is stretchy in only 

one orthogonal i *,vtson %hhihedtwctk«invs.h a thv material is ucvL \^ % -a 
m the cross-r. t.h . Under these conditions, suitable machine direction 

i u oMfi w t t wi t dtrmdm.,, 

siid that it ear; he removed from the machine withom undue concern as to the 
^ ■ ' 'JcriroTi'tsd^ssrcd 

^ ' ^ - 1 1 i 1 t n ( ! tr h, v. w, s reduction 
aade or\ . u , 'i""- i\ , i v wd 

above, and other materials described herein which are stretchy width-wise bin: 
resistant j 5 eh ngation engt >wis«, can be- used to advantage, 
20 For forming, e.g. the product of Wj. 12, in am tmaipla, shown in FIGS . 17 A 

and .1 7B, several mosvsmty spaced apart bands of nov, woven material 350 are 

" - 1 1 1 *c pcrij ; 1 1 . ha roll 3 2 e; c ter nip 3 j 4 at the same time 

kxmm teria) ire 
e spaces anatf^ 

25 , oi woven I«x>p 

I I, i\t and p, ii a ! v ' l n{ j,s , u ; n) ye^.SHU 

B for forming joi 8 ia at ti t { u t ec irgmsofik 
bands of nenwoven material b „ , c molten 

v. 1 \ .'ll^j'lv, vIK.^ )Yk 1 I ! i 

35 ! o t ! i t 1k ma)vv s ic u i > < < I 

?h:h n.tf ? f Iherch> c npo&ite ructure o I 5 gband 
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f I - - id hook com] ent ire formed b _ nation 

In another case, a wkithwiae continuous shmk- web >,i icon materia';, such as 
shown m. PIG. 16 Is fed to fee maetoc, while a slot-form d > Ofe mph 

<. 1 Ki jMtlO^ t ^ i ! t i 

5 ^ i 1 1 1 i i _ j s p t j s i. 

and I2D as further discussed below. 

I m; ex jmpk , •. vs it Lnc hides (FIG. 18), starting from the left, a 3 inch wide 
skip . s > » j nenwoven loop, an inch and a hail wide >~ of hook material, if. 
situ bonded at its i ! i to surface structure of the nonwovem a 6 inch wide strip of 

10 ' < '> uu> vb anu. h * " , i > ■• it , 

bonded at the margins to the surface structure of the nonwoven material and a 3 inch 
wide strip of unsupported nonwoven loop. The alternating hands of nonwoven and 
hook material t uss merLp p.ark.k ivuig in s-u benaeal at ;omts 28. The overlap 
areas are, for tnstMoe, 3/8 inch wide. The coKstmetion of the nonwoven strip can 

15 \ • „ • , " i 

v 1 w.e ' u- k j 4 < s u 
pass through a slitter where it is longitudinally nt at the . o, n A and C of the 
ho i egme t <. 4 idpoi 3 d the 6 inch loop segment. This results In four 
ii s'k ! V|i> _ ^ >. ^ i . h - m u s i o c I j I 

20 1 10 ] 9 s 

i \ i U \ Ct C ii\ 

material, which may be one of the stretchy loop materials or flexible materials 

.. i orerces. extends continuously, across the fell width (as 
sugge; e , ' <. x i t w .a HG. 18) and the hook ban*, s i 
a-> the loop material across their entire bock surfaces, following which slitting is done as 
before. 

Inthenex si ur flexible webs pa 

sl - - ^ £ o ' j i > *. „ be f' Am material 

or the loop mate s 1 G 2C j vedl hich 

so r Wv liU 19 

VtA it. >!nr ca, rf the bui ntinuous webs is perforated-c t (kiss-eat) 
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ugh fee loop and t 
21,and23,tofeH 



along lines 400 U 
shown in FIGS.; 
of the kiss-cuts 400 Is perpendieui 
web, U, perpendicular to the m«s 
* ted dh Skin 22-22 i F 2 
a to p e^t >- 
material .to certain preferred case 

5 j K e 1 dthe , jfc 



ive tor fays? 3 



t series < ngared bagi c direct 
the longitudinal axis 402 of the eompositt 
iirection. A cross section of fee web along fe 

=scd to foj a th t he n >nwot &n 

aendoned, the nonwoven material is made 
rial from polyethylene. The hook and loop 
ropertiea. For example, the polyethylene 
eby allows, d ni nation, the 

fee polyester fiber of the loop material, to 
tensional stability. 

erabiy a pressure sensitive type adhesive. In 
ic re able f errnai ft i t 



Kefcrriag now to FIGS. 24 and 2* 
liner 202 may I i i 1 h) • r I 2 u> . 
to the .»fegse liner with the pressure sens 
21 0 may be fed to a standard labels* 200, 
release liner is arranged to pass wider a s 



i., wrap ties cameo by a common release 
e vv; es2< e one end 2< ttached 
Ive adhesive and a free end 209. The roil 
0 v i tic; a : i 

irp angle 212 around a peel piate 204, 



when; a reverses directipiiv 

fee wrap tie 20? not to folic 

' - e , v u J lUdi 
Other features and a 
rise Sri lowing. The -web in I 
the > j .^jsriijee udheri 
longitudinally slit to ton 



The release liner is fisxi 
e has a certain amount c 
v the release liner 202 s: 
he release iiner reverses 



eshve and then passed tl 
the hook and loop segr 



and can change direction 
i ' , eauses tee edge oi 
> > ihc ^>eei pinto 1 m i h 
iree ion (FIG 1 . In thi 
tie fen the release liner. 
Ion may include one ore more of 
ed it . pp p? < t 
ugh fee slitter where it is 
:;is. The very low thickness of 



oven i i t k d i i f i it i 

gvodteosu e~>.. - tut n,c'^ t k t j i ct't' i , i j 
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odnets i'hev p ties may be emph foi etock a pi ic has 

< t C ( „ \ ure pipes tli<. 1 „ t s 

i i k rk ii w (.idt i " 'j t o 5 
ut )od < secure medical i v.i« etc 
5 While so far we have cto u < te the invention with Tespt - e 

I * i 5 J i l II j 1 ilTgk J! i 11 i x 

, « cv nrtspce to^e'chj x ntJ e^rut 

i ' t f ii ! 1 1 ' ! 

i rd ! i t ^ | Mi <b o 

K) u . > cs < s im i v ,n V t f ^1 

be e-nployed. 

FIG 25 r Iterates in relaxed condition and FIG 
stretched condition daring uss sposiie, eiastioa . ! 1 , ferial, ft 

has a base comprised of eiastieahy stretchable material ana hook~engageab;e loops, in 
1* d\s>- « ; i I i p i tits ; e tfancH of 

^ , 1 ,1. > im ji t n n tsm, 'mi! vt ha< 

elastome k centi ryer betwes e 1 

material configured to define hook-engageable loops, By suitably laying the fibers of 
the nonwoven material to lie predominantly in the machine direction, or by pre- 
20 stretching the material in the machine direction while relaxed in the cross-machine 
direction and allowing the material to neck and stabilizing it in such condition, the 
site ma Ix bs 5 tiaih o -e> et bit in ici aci ne red while 

'he - -- . k i\J . . n ages described earlier 

? n rej \vd 

25 i c mt rabrie, 

also-having single- direction stretebiness properties;. The fabric bay hook-engageabie 

i < sv v tub see i i JD tstnbed 
carder, an ekstomerie fluid binder is applied and cured to stabilize the fabric in iU 
usl^^u t b v :< i, v eh that i e t v >, iv< f 

30 "v a o i >h ar \> n 'he v ) t v r. v m 

stretehal iiity in site orthogonal direction. 



-31- 



wo M&mi 



PCT/l:SiH/»SilW 



Stretchy nonwovea materials ftmy be made in ofcr known ways which 
provide hook-engageable loops and are dnstieulh il I sj ! materials are 
> s iheraVrves or their components are original:) \ a' i 1. in both machine 
u! cs ' »Ss - ; directh i«s, but which during raanu&etee are treated or have 

A. general class of such useful stretchy h«>k-«igag©able webs tor the purposes 
being described, comprises webs which have an elastic or an elastomerie layer such as 
a mm or thin layer of thermoplastic elastomer or synthetic or natural rubber, wfeioh by 
itself would be elastic in both orthogonal directions during manufacture. Such layer is 
10 ' ! - ' " rciaiiJ - iJ i ms, oh, „nd ,orbu,o *jn ^uinudtnaHy 

v , vim > \J> s.»bJ v -e^s'ifucni^ Tjkv _ , , < 

i i k web is ieia\eci wbh - - 
•allowed to elastically contract It is capable thereafter of extending eJasfieaiiy In the 
wkithwise direction. One example is a very thin elastic mm, e.g. of less titan .001 

while being stretched width/wise, has combined with it on one or preferably on both 
sides, non-extensible thin nomvoven fabrics which have the died of preventing 

' J stretch, bxt vhich, upon relaxation of the widthwise stress and contraction 
s k rn> o hi > 1 c 

20 u.w wn i*u vi'iii. .oek-engagcab^e 

wkltiw se -stress that si x i layer, 

Mother example of useful webs is the general class of needled, «ni- 
direetionaiiy pre-slretched and stabilized, hook-engageable, nonwoven, stretchy Or 
ilexiok webs thai have been described in detail above, preferred emhodirncBts of 
i- n h,i.<. n<a_ , 

i n .'*v nli liin j i i ^ ? i I 

the machine direction for dastseahv stretchy fabric while the needled fabric is reiaccd 
and allowed to neck jr., h the cross-machine direction.), ami > :\ saw with & binder 
i preferably for eiasticJi eh , h , - ' t *\ 

' M} ' * ct - — ) k ioni ^ t 

< : rr.m; 
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6or eiarticrfey stretchy products according to the iiivenlion is given by others in the 

! <1v Ct.d t S v. sit 

' ib -nil W 

3 -vayhtis. dktp > ' s > ^ ^ c t m\> ruemi- 

Pate.nt 6.08 considers a si 1 * 

c ! ( n:daxation--extensioj reatert! qua 

0.6, and preferably greater than or equal to about 0.75 when tested as described in that 
patent See also U.S. Patent 5,318,555 and U.S. Patent 6,106,922 and fes elastomeric 
i d t - Patents 1 7^ 699 i > 

63 and 5 1,(545 The full disclosures of ail rt <. 
v ^r.'^H l,ui« l>)s>< stai <> K a > , v,n ora^eii 

A superior product, produced according to the present invention, employing an 
of- h n , K rih d u? 1 kn 

! 5 6,080,347, but the product having very superior attributes over fee products described: 
in that patent, will be described with references to FIGS, 27 et seq. The particular 
stretchy loop web to be employed m the following example is eiasticaliy extensible in 
the cross-machine direction, but snbstotiaiiy inextensfbie in the machine direction. 

i if,.-,, \I , ' \ , j, I !, 

20 composite loop materiai web 410 during its manufacture. Elastic central layer 412, is 
extended urti-difeetiottalho is ode cross-machine direction, under tension (us indicated 
h r and ! t ? layers 

4 ~ r j * t ' 5 ^ 1 - 1 i i ! K 

1 t k n n> jk - tt i 

26 - \ <■ . C ! >SC , lv f \ ' t , IK 

> 1 1 > 1 ! i \ 1C t „ " O 

<. " \ . esrm ! ^ <■ c i it ] ^ e 
*\ v i f t n m 

material (FIG. 27A) t pillowed regions dig of hook-engagcabic fibers of the 
30 aoEovvovers layers formed by banging otihe nomvoven materia; between adjacent 
thermobendmg lines, presenting hook-engageafofe fiber loops. 
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i><:t/i:s«j mm 



k& a loop materia 
.e., 3 "zebra-Jike" 



teria! .formed vim 



separated bands 452 t . v > , on the w < st stretchy ; 



r;ateri;.d 



dO, Between the band 1 , of hot 



nds of hook- 



5 - t ' ' '•- ^> '»(-] * h j ; > U | 3 ! 

t 1 i 1 1 jn j ( , t J ! ' ' 

s t ^ i 1 ) ,i m j 

} «^ o v vtj ;\ iki < ,sproude K\«rrl - t k 

10 to the overall flexibility and coafoimabiffiy of the composite product, 

described above with reference to FIGS. 9-10 is illustrated for forming the product of 
FIG. 28. The loop material 4! 0 is fed info a nip 420. If it. is elastic its one direction, it 
e i v e , i f - , , , ^ -( 0 ^ 

15 arrow T), Nip 420 is formed by a mold roll 422 and pressure roil 424 smvirn to tee 
k ^ n d ) i i - i it lo i nutv-u i - 

f i v ! t rerdt; 426 is fed into nip 420 b>' eamneer 4>0 r i i the spaced narrow 
width, slot die orifices of deckled die 428 (HO. 29A) so that fee resia is provided m 
narrow, separated bands comoemma to a common plane. A.t. these bands of molten 
20 resin pass into nip 420 they are, on one side, m sfm felly across their back to surface 
tmotun 4 i 0 while on the other side, the resin is molded into the 

form of t ,„ o fastener elements for molded < \ which are later treated or 

sc ; bed) Phis prodn 

•25 N " ! i 5ks on on side < f ti e carriei sheet, while the opposite side of the loop 

''A -1 ^ v 1 \d t 

oe os mi vitat ' i x< ■> iemam uranpatice i '01^411,413 

' ' 3tS I 1 1 i r i . b 

grade the materia! and maintain k wrinkle free, % d during processing. 
30 ° 'o .r forms may be employed. The hook bands may for instance, 
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M ? IGioSOc z$\ soft ff$ 11 cs 

As illustrated in FIG. 30 a self-engaging article formed by cutting a stretchy 
corn po site materia; 450 Gong h i A (FIG. G> ; relaxed state., has -width iw) mi in 
' f >. > * *ut s >\ t;\ jo < > 

"> m , , i i lou ! i -s iu,s U S.^ dsa-J 

preferably between 2 to 5 times larger, fa se&CBgngsabie products that engage upon 
gardiess of location Undei ension during use te nateriai 1 K 50 
is stretched as illustrated in FIGS. 30A and 30B so that the loop bandy have increased 

U ataferial of FIG. 30, arranged In a roll of strapping, can be 
dispensed from a roll as illustrated in Fig 30C. 

! f t 0 <iX t > S ! ^ i-t ^ H ip ,t I P, 

example, FIG 11 s ai illustratioit of use of the article of FIG. 30 as a strap to 
u t d tin rip tihetc 16 iron j support rod 462. As 
diagramnaiicaliy illustrated in FIG. 31A the iitier-engagement oi the bands of hooks 

" v ' tveuid < ^ d tj t i,,-\i. < I, '\u.ii, j,. \ 

secaraneat, FIG. 32 illustrates adaptation of the article of PIG, 30 as a cinching 

i ! i f P I s I >l\ ] 

' »£><.' *l t ' 

e.w th t <cl uiLce IV civ 'ui !sn viivi, i 

strap 430 being wrapped (as indicated by the arrow) a number of times about a bundle 

> <. i t N s t as a bundle tie for a number of medical tabes or 
electric cables oj is a tie f< be die of asparagus or flower stems. 

As illustrated in FIG. 33, a wrapping of extended width (w w ) h cut &.m 

in die direction foutti g line C (TIG 8 PIGS i and 33A illustrate 
the mapping its relaxed and stretched conditions, respectively. Such a wrapping can 
be used < s „ , 1 < t i 

wrapoin v . * s, _ . u ;ui ,3.8, 

The free-ends of the wrapping shown in Fig. 33B are intended to suggest that the 
material can be wrapped around itself a number of times, engaging itself 
continuous];.. When wrapping is completed, the dee end likewise engages the 

t s alyilat. The thickness 1 sin of the has 
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'] bone or other Injured 
therefore usefvsi in EMX 
I athletic ose, 
i and uh ; , at 



layer of the hook bands can be selected and the base layer of the hook bands cm he 
iads itinuous *« the Sent and of tec 1 j e t 

ea upper! >rev« r m H i t hen <• pe rt 

1 < i } v 1ft' 1-TOK 

regt .no e ( u re j iliz tion fhs nateri { 

^ iJ .'N lit < v. Id^K U , 

I f 'l > 1 J \ i S hp 1 ,n 1 3 1 X 

- * h ■ ■ - - ' h\ J p ouiop ar 1 ' - 

product coniigui e I , p lvll pp 

number * » < " ,, ^ n e< s , < \ v ». , v j >" t ! im » 

herewith, the entire contents of which are here! i po t ^ > « 

FK 1 ' t ? ^ mje'e cut from ^ eL I - a in ^ - { > 
:8 to impart a degree of e n , - , o bom 
> . o v and iengOiwise of the m jt. 

hist arranged to have an extended single- band of loop material 410* and a short single 

it - i tehy bag escribed earlk 

which others e si «sd at c to in above tt uquej Lines A\ B' and C* of 
FIG. 33 indicate examples of directions and the manner in which the material rosy be 

! v ( S ft > t \ v S-rsp| j t < mf v 

ctiily hook and loop fastening occurs where hie single baud of hook 4S2 ! lands upon 
fee loop material This produces & softer wrapping, useful for instance on regions of 

' U - kd 3 t 1 , ^ U ,o > w 

C N i ' is it p, ) i , ,<>)!> t 

0 . - " i i. , O . ^ ,t_-,! . , »v, 0 lw Oi'tA 

27 and 27 A t i 

p t 1 •> r ! ,t ^ im : a ii 

3 " ^ r^ j | s \ } C 1 3 t M i > ! O il S 

directly o the i < 512 as witli non >vea textii na i a fori gtec tes. e 
by airlaying or melt blowing techniques, the .fibers adhered to each other either by the 
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inherent adhesiveness of the laid fibers, or by a mfoor percentage of adhesive fibers 

$ < emhodimeri S3 spiles fik s ( as? r lave.! > 5 2 ik 

the elastic layer is spread in a wicithwise direction (e.g., by a tenter not shown) 

length-wise direction such that the taye< they form is not readily extensible is that 
direction. In one technique (not shown), thin upper and lower diraensionatly stable 

! 1 1 1 - ( o f <. ) f 0 s k Ui K x 1 < i,v 

piastc film (see FIG, 27). in another embodiment, the non-woven layers are 

19 s ( !! ! h ' pecth . of the width of the 

ciosenogcreerthernrerereding ) s 5 16 extending in j machine direction are 

1 5 elastic film 512. After solidification of the bonds, the widtbwise tension is released. 
n i i!i.«K'Lini ( Mi'h l ) 

ridges or corrugations between the bonding lines, as illustrated in Fig, 27a referred to 
t * 0 f closely adj 1 \ i ? H 

extending in the machine direction, the material being eiasheahy stretchy widtriwi.se 

20 ^ v ! i. I iji t 
Intinothercasejahook-sngageabletextiiesiichasa- t dvu in: 

which iaeorporates a saitahie percentage of elastic yarns, such as SPANBEX* yams 
) i i ii i i ) i i i x j » a < t 

fennaiioa of the web. Other ekstomerie yarns may be of GLOSPUN® or 
25 , ehteiron.Ctobet >■ ^ " " > h.v.t.oj 

ftte^orothe- s v'uvJ-i- 

nt i v re 11 ,i *' ssp n «s > <r 1 ' 

1 i s v n^ i tt, js < ,re^d t t 

re, oc -*lh rkno-vv, esre-p , , 
30 Crimped or texture polyester laments and yarns are particularly preferred 
strength in achieving hook and loop engagement 
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Upon initially being formed, the textile web may be stretchy ia the machine as 
well as cross machine directions. Subsequently, or during manufacture of tie web, 
« retch -resist ant elements seed as f i, a mormfi laments \ u lengthwise may 
be added to the web, such thai the resulting composite IsnoisubsEanri.: :-- ■. m 
5 exter bis a the maehi « is eia i t he cross kc 

~r„e sir ' t s i l i v * ,\ 

A] ' 42. relatively i t r\ k monofilaments 622 are added to otherwise elastic 
web 624, so that the resulting composite web 620 is relati i t IbSe 
direction of the aligned monofilaments, bet remains stretchahle in an orthogonal 

In another case, the formed web. formed e.g... o f SPA W>B X 
stretched in the machine direction to its limit while relaxed J ms and then heat 
i m » a m^ rse » a o 
In the example, as described above, d now i t < o in FIGS. 43 and It 
15 «t - ^ nt i t i s ? ^ ' ui 

t < ' 1 lit x vkhrxrh 

i\ >• s , s - i i \ 2 s hem it h needled to form a aomvoven mat having 
hookengageabie n ^ Subsequently, tise needled web passes through tension 

>a ieation > 1 i e i <( cs ed above i ting 
20 station C and then through tension applying nip S2. The speed of the rolls at station 
$2 is greater than, those at S 1 so that rite web is stretched in the machine direction, 

! ! ,J ,i i vs J 

condition illustrated in FIG. 44. The web, fully elongated in the machine direction, 
- > fluid elastomeric binder applied to its back surface, is then passed through 
25 ring oven Y, where the m: ial i tbisi i pt lea k-engageahle material 

\h;ch is elastlealh reiel % r its oross-machine direction only. 

Other examples of webs having one-direction stretohtness hsve been described 
or ief hen m. . no- .n- nre-stretched, and stabilized font fabric and still others are 
> ^ . > > . ■ ' . a ■* a\we > n. -\xh " i , t 1 k ^ 

30 fal > s t J formi x| cl , \ 

prsnc rust oj thi t l 1 ; 
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production „ j m extensible hook ' a loop fastening materials, < composites 
which comprise )a«ds f oop-engageabk 100k ^ i >p, various 

to s ! i ^ < cd ' ten Is i f - us b v 1 . v ^ 
wenotsubsi ntia xtc bi i an 1 ) 1 's \ ho temating 
5 bands 3 fv hooks and 1 1 v > , i< > ioopta the loop ^ n s 1 on 

which, the bands of hooks are ho _ i ■ t C being a conventional v -c % 
- kmt h x>k ^ 3 
ible fr SA. One exaf ink f the «« ch man 

v t articles which themselves have a degree ^ i^hii ui as a bardie of 
ib . v. - „ c to !„ . „u ',v eo (ii 31 Jt S!»\ 

I e i ' e ppe u k i ? i 

Thsm&i&riai fold lgetjolosii 

.^svc > ><<. . mibs. tubes, 

vegetable or the like. Such a sheath can. also serve a;; a sound deadening cushion to 
15 prevent rabies, e.g. when eiecirk cables shroudea v. th {fie mxa . 

i i f 1 3 t >. 3c i <. 

th v b t ! t t i vi spped. 

f _ c ii k. to i ' [ , oii J ' is 1 

molded fastener steias have been m ma bonded has been defined by a flexible or 
20 b rier shec 1 wiformcdtoi tea 

mold rob. This has numerous advantages, among svhich are protracted o J time 
eves) when the mold rob rums rapidly. Tibs enables the tiny molds to fib with rosin 
v ?o fori e base ti it bond tc h can s %nd to cool beibreihe 
j i j ded stems (and c if integrally mo! h 

25 s , - ^ , ■ if S i fj.o\*e\er 

r« v limited t st h ra ge icats 

nek - ? - 16 and 47 a preformed carrier 1 10a h of planar form as 
it proceed- ■> ' ^ ^ l 1 >< <■ v n , * r < v . < , 
stfCicb w tm > 
30 'ii t in <\ \ 

\ 5,-3 c e? maintains the earner sheet r > i , rtc. 
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stretched with as much as 56% or ens 100% widtlwise elastic extension depending 
upon the material of the carrier 

n kt&\ oi lit < n i ho vn n f u rtedmoidrol 

es.te.nds inwardly form the edge of the carrier sheet or work pieee to die position 
5 where a bund or bands of molded fastener stems or, as shown, fully formed molded 
fastener hooks, are desired. 

W Ka Uk ■> rd - s . *i i,s E iO - to med hooks are to be 

11 'i<- i <_ i n i ! ^ tha 

- s j ■ v 5 ~ i h > sf auo writ " 

moki m41 46a in Fig. 45. Where Ihenif . . , - ; support 35 for 

gelled \n du<- led it le > > i 'he figure. 
- ' i v ^ i i h di r\> t ' ii o i ! t 

witSnyor^reoe i 10a being fed through nip 36 formed by mold roll 46a astd prepare 

5 foil 48s. Mold roil 46a extends from frame 36 in a cantiievered fashion, e.g., 

supported from one side only, so that workpiece 1 10a of width, Ws, greater than the 
width, W 3 , of mold roll 46a can be p»o v ed throng n, dm 1 j , m i vi 
frame 36, Typically moid roll 46 has width W4 of less than approximately 2ft. The 
esnnlevered support of one or the mils eaves an - - »6 to allow 

0 1 1 q ■] _t t,- t f u t t i > , ,\ t,,' , 

s rferi j a frame 36. As workpi >a moves ihroiigiu < 

cavities 37 of mold roll 46 a are filled, as described below, with molten thermoplastic 

I K! HI'! *d t s; . i j; ( 

i v t ' ) ! ^ x ,f i ] i n n ia 

a i i i el - s ^ ixe dui o -,5i it. ! ^ 

piaaso rcsoi solidifies, m a mstfj; bonding a. 

on f esi i idt emold rod 
it* ^ 41 s n iu t t - 3 + U it >o a v s > t 

i c preformed eaj ier 

4 orkpiese j v o t j ! s I eparate from o leaathe 

m ! 1 hit mi i \ dl ► s 
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1 ti sin fomis a jsase layer 122a fct£ >. l$i xs 

i24c. 

However, by reducing the amount of thermoplastic resin delivered to the meld 
roll joining base layer 122a tan be eliminated so that the base of each molded 
tavern. s,err s i , I i >nulo h u -n ^ sK , -em mo. six 



HQ, < 



totoitsn mer;oop;ato;c resin \ delivered to moid roll 46a by etomder 42. Dehvery 
Se»8:42a of extruder 42 Is shaped to conform with & portion of the periphery of moid 
rod -46a to tarns base layer 122a and to preverd extruded thermoplastic resin toon 
escaping as if Is toreed into hook amide r ou< i < kvi^mei mole; roi 

cavities 3? into contact with worfepiece 1 10a and the thermoplastic resin is mreed (by 
pressure roil 48a (HO. 45)) to tend to the surface ofworfcpiece 1 1 Da, In th&case of 

^ i! K ^ mp ^ i (, >v w i S <. i 

^' Vui i, v H'H # 

further rotation of moid roll 46a partially solidified molded hooks or stems are 
extracted &om moid cavities 3? leaving a band of hooks or stems projecting from 
workpiece i 10a. By adjusting the space between head 42a and moid roll 46, the 
vokme of mo ten the! m plastic resin delivered, and the speed rotation of mold roll 
t i ) ( ' v. it b mo to v ot i < s'i 

elive ed r ? rc u 3 he 

periphery of mold rod 46a and is brought into contact with workpiece- 1 !0a to form 

- 2 m < ' to t i u \h 1 e * rp ouo ele nerds 
J24o extend, in dashed lines, an alternative method of delivering the molten resin to 
the mold j.VJ . m \ v - m , pgested, 

t v e i i pi ) i ■> 4 , as v i Ok. 

i > « i i e exib may indeed be vorkp 1 nstt itm 

- eK neJbmkh ^ h: roofing material, or a 

i if) a f»i L _ « > f i o T 
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esiKStU! 


•form deposits are 


leai activation, the wei 


introduced into 


amok1irtgnip,for! 


se<3 by s 


i moid roii and a f 


rressure roll. The moa 






1 hook fi 


istener cavities as 





20 -«i . v u a a v i^thn ) uo <i ' u ! a 

atider coral hie - re t enter the cavities at 

the ba.se of the stem portion of the cavities, and fill the molds, ami be molded into a 

v ^ > ■> s i ' vk n t i ! j i> <. » Ik j a\s 

> * N ~^t o> on i > t i ■ Jeposits i 

i\l 1 < . i v i)m >K'H i a >1 !-">< t ! i\ 

formed fey tfae mold roll surface, as may be desired. The mold pressure. 
- a , , aete wittt the molding, causes the resin to bond firmly to die surface 

^ l>i < ■> sue u >«> .ojk, j; pfUomed 

web isas a fibrous or porous makeup, as with hoofc-engageabie loop material, the nip 
I a urecat as he rest * e< miing! thetopoixa tru srebbat 
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.obw the ,wr.aw structure of the web, without penetrating the full depth of She web. 
Thus the opposite side of the carriwiiwefe can remain >, n ' >. ,e 

resin, and, if the opposite surface of She f -> sk i web defines 3 i'i - surface of 
1W „ v nw v-d.u U ' w s 0 ,! v 

5 - 5 s wwse \ be ,a ded'tet ori 1 wied ) k ■i an notecdand 

_ " >< - ' 

% ith si vh a rangeme its it v* ii tv <rridus>o > 1 
nuosriei between the separated islands remain bee of the resin from which the hooks 
v mo'deJ Thus in ir.e <-ase oi ela _ rshec 
iO ' . v. -ibmied elastomer , 

loop material the resbi-lroe regions enable tire web to provide si' stretchy, 
o t 'i b,tn ^'i ! vk r ^ 1 
e 1 l mod -it < 1 1 non-stretchy, bu 
t ! ,w < w ! v |i ., ; 

15 engageabie loops on both sides, the regions between the separated islands enable fee 
hi both X and "V „ e 

isbne. 

n certain sn 1 1 < hook cavities 

oji the iii \' roll, u 1 o > > , , 1. 1 o 1 ^ti 1 

20: the moid rob may simply have an array of moid cavities entirely occupying the mold 

! < i „ v. 1 W I i i ! 

enlarged spacer rings or cross-wise extending ridges, as described above, 
v. v. a < 1 t , 3 f 

for discrete bonds or islands of books, the deposits will register with appropriate 
25 \ A - < e e j a, ' U w, molded stem pre tin t 

s \ d wins pi Jt •> -t w on -w < re 

r - ^ . 1 w t ! ^ b s 1 1 

themselves. This enables the same molding nip setup to be operable with a wide 

i'seieeta too i uwd eg < n 0 ' h < 1 • ! _ 

sO econon k in capital c >st mo ease or • perati >n 

d t v t tr s. v ^ ~e\ x v t e 
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diyviosurs and drawings, and are \ 'in the sw)pe of the S t „ claims. 
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WHAT IS CLAIMED IS; 

I An ariick vii . 1 ah capability comprising an 

iN o-e^ < >. T ^ _ ^\ iCputrvemoid^v. ^u. <t 

. l 1^ K !M/'V,! 

bases of the molded stems being insiiu f same * io the upper pottson 
5 > ed carrier tl uprises oae or snore elastical tans b x uis 

1 1 > rmed mier extendi idtht i 

2. -\ f^ ' v.* ,^iMcau i 

fastening boobs r respective rookfod stems of thermoplastic m^in thai rise from 
respective 1 % . 

10 i& sM laminated to the surface structure of a flexible p; ■■ ■ ned c nrner that 

, v 1 s ! 'Ohi i ' Us 

portion of the preformed carrier extending beyond the array of boobs. 

3. eofeia it rem t i j 
isolated island of fastening hooks. 

15 4. The article of claim 3 in which the baad or isolated island comprises loop- 

dfeeeto> 

5. N i c use -i i jkk x ips i > tl . < j lated is I ha 
oroo&s thai p< - i opposite es a given direction, 

20 N ^ < < . — v \ N I S i , f < 1 1 Si! 0\ ! > ' 

s s f tK 1 ^ <. : ) i > _ io 

7. l wiii aid op] lie perpendicular to sa 

direct on )fcxte a 
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S. The article of claim 31s which the band or Island comprises at least two closely 
r oks, books h eat > * aligned 

in the same direction. 

f v ii i <■ h t h a r o 

5 enlarged bop-engaging heads, 

10. Ills article of claim 9 in which she heads comprise relatively flattened 
c ion < - nn ' : ste n 

" ThcaUU l 1U1 1 t , >< m s i 

ecarossdses a dissrsboiios; of spaced span: islands ot hoods t i molded stems. 

10 > j i t } 3 ^ v f >. if Si v ll 

oks are comp t , d of hooks 

13. The article of claim I or 2 in which hooks of the array have molded stems to, at 
least in one direction, each taper outwardly to narrower dimension from a 
^n>, :p o Je o . 1 . t .tskise. 

15 >4 „ utcK. in . »o « j 1 i 

molded integrally with respective outer portions of the molded stems. 

so common, substantially ^extensible base layer portions. 

16, Tin? art a r of claim is in which the carrier has portions that are elastieaiiy 
20 < < o i po nens 

e article o iin fig > 1 oe basic ; la tote t 

3 ! c i K esorres I lir« n which the a 
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durlag its manufacture, the ditectioa of extent of said bat d • : h< >k bei rg align i 
* it i said machine direction. 

cla 1 : i clur.uk ibJ " icb i ant, if 

o direct h th 'so lurina in re < , o. 

S III y> t ! !K, <i t i 1 V 

' 5 i e dmxiion (dire d 

direction), 

19. The article of claim I or - m which the carrier induces a layer of thenacftesjflc- 
elastomer. 

10 . . . . . . 1- i 'I J' ftUa'.M - ,U) ^ , t t< lv 1^ 

str«Schable textile, 

1 IK I ik \ 1 L 1 1 

icludiagap i rmeauppe lave to wis ti L ^ > 1 . < 
:V{i« iandnaied. 

13 22 slide oi cU ta21 i wh ith< sheet-fo carrier incbj 
applied lower eksticaliy stretchabie layer. 

s.uvning hoofcs, adapted to be ruptured upon application of tension o« the article, 
to enable the fastening hooks to move relatively freely v s portions of the carrier 
20 on which they respectively reside. 

v rivk , n >-;tn< sin„ at 1 , { i 

fastening hooks mjmi iaxn mated to the upper portion of said carrier, said bands 

\ intervening port of said 

carrier upon application of distortion forces to the article. 
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along the sides of the bands or islands permitting ekav.e movement of the 
n wish the«a riei 

5 26. The article of claim 1 or 2 m winch there are regions between bands or islands of 
b ^ s u , t , i f i > v c> - 1 

bases of tire molded stems ore comprised. 

<. i i ^ ! t i ' u t h > V i s. 

fat leas two doss s aeens" p ; a id 1 >svs offtoofcs* 

10 

10 28. fee rrtkk claim 1 or 2 in which the carrier has a surface comprised of 
streichabJe /son woven material 

29. The article of claim 2S s winch ft stretchable rioowovot; n n is associated 
n % ih is elasromerk nsateria lateontn'bu i > the eaniei 

jaim > 1 ! last ueri t binder d 

i5 o n t ov n r t<_ i 

, si < ) \ ! 1 su ^ o-v . _f > ! v. 

engagement by hooks. 

o < - Of v.-engtsgeable loops 
20 ocuvviv I x f «>c k i , v i , < ' ..books 

, S 0 it > i ! _ , i * S < 

ova >. o lit 1 > w > ! 

said bands or islands being free to move relative to each other. 
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34. Tie article of claim 33 in which the carrier is eiasticaliy stretchy en tbifng said 
bands or island to separate further from each other when said carrier is aiaxtieaik 
stretched in the direction perpendicular to the extent of the bands or rows of 
1 ehign n the ha i > s < g f >l s tj s s 

? ,sabe;a;!tifdly devoid of thermoplastic of which d:ie bases of the molded stems are 

comprised. 

f v. ! _ 'ii i > ,d <. > < 1 ^ S * <. 1 

i ngpo ion ofsaid textik pones « posed between 
adjacent hands or .islands ofsaid ioop-engageabis fastening hooks. 

10 > . ! v t t s c v ri( r el illy stretchsbie 

37. The article of claim 35 in which said textile defines a loops lying 

between said bands or island of hooks. 

s ' : - v. _ »n ^ 1 . 1 x ^e-a n ntc u hd 

.^gay..kk V< ^sh i > bois< i tin >;de trem 

t 5 which said mo Idsd stums extend. 

adjacent bands or rows of islands of hooks > greater than the svklih of these bands 

to .nunc a \ - \ 1 id nxtfh of Ik. tcwik pc:ti is between ftvo 

20 t m greaietiha \ dtl fsaidb id >< and fhook 

^ n . n a „ i . ' I . < N ^ v npi< - k 

fwe-e:o->ae kt i.-v,s ot books. 

•*"!. nieanieiaofriain; 41 in which ih&re h a substantial muttipticiiy of rows of 
books in each band or island. 
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e esiomes ic naternd tlinr con ! ,. ticiiy or the can ter 

lain* 43 in wj beeiastomerk nderon 
the side of the textile- opposite to the side on which the hook-engageabie loops 
•5 reside, 

c , i ? , i < ' .. i ; ti t , c ^ „ > >r 

to which at least one layer of textile fiber is joined. 

t 1 1 1 , s , < t : i > . >. . - m\> 

material that defines hook-engageabie loops. 

1 0 47. The article of claim 46 in which the nonwot en f mi s UvIko! 

co' staple fibers which has been stretched substantial ly in one direction only white 
he batt has been allowed to > \ i the article 

i < \ >_ a binder thai stabilises die fr a a r said stretched state, whereby the 
material is substantially eiastically stretehahle in only one direction corresponding 
15 it has not been strode! uid tbi e. n the fetched 

iaaufaetnre, 

48. The article of claim 47 in which the binder h a fluid binder applied to the back of 
\.: row oven material 

49. The am: e . n . . » " ponding to 
20 «- r > v. 1 X k; \ vtm , f n 5! . Uu'PvUiiu'i 

the stabilized stretched state, in which the male? i - itrsichy being 

iligned ooh said machine directs r 

i - Jtb extending under multiple 

Is t the bases <n noi i s> 
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ismioated ixjiilU lo the carrier with > 13^ portions of the carrier lying between 
respective adjacent bands or rows of islands of hooks presenting book-eogageable 
exposed j eh >k 

>I tk ./ c e t 1 diM , i o i i i <. 

5 pi m ! bat ds oflextU i J bant < 

s gtheh i > led stv i > muraled 11 irmargh t< irlsce sS efere 
of said bands of textile on one side, wntout ti wit i n vhich the 
lorded penetrating to the opposite side of the textile. 

5 \e rtk rm oi <« kstene- 1 j «w 1 

10 gown, garment or wrap. 

53. The article of claim 1 or 2 in fee form of a festecable wrapping. 

34. The article of claim i or 2 in the form of a fastener tie, 

55. %6 article of claim 1 or 2 in the forra of a bundle tie. 

56. The article of claim 1 or 2 hi the form of an elastic fastener strap. 

15 N !„ t, ' C 1 lv > J to ! . I 1 } 1 • o J 

having mold cavities constructed to form at least the stems of fastener hooks, 
i > < * 4k ' v» crmco'aafo, to fee mold roll in a manner to fill tire raokl 

^ > l \ l > 1 1 3 id 

] o <• mdicnx' noodn.-mr/j „ t » c hex Vo t- 
20 manner that fee bases of the stems ate - " u . i oti.. titan v *u 

. « h 1 bi i c. ih v ( c toru urj 

l i 1 n t i id v t 1 

which the base; -he sen Loe ;en lnMM lamjnated. 
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58. The method of claim 57 in which the mold mil has its mold cavities arranged to 
~o \ < nd r \ r < > f ^ n< ? h 

machine direction. 

ilk I. ~! Il, 1 !Hei hn,i, v ! iA in 1 ts 

5 3 1 >m >me i\ heL avivad; 

stretohahie. 

60. The method of claim 55 in which said material is elastic-aiiy stretchy in only one 
said ectk perpendicular to t ichine d recti s 

Introduced to the moid roll 

i 0 !<. xf faim 59 in vhici ti e stk i 1 cl tbte tt tl dude t 

least a textile component 

62 , The method of claim 6] in which the textile component comprises a smstehablc 
nomvovejs materia! that defines hook-. 

63, The method of claim 62 in which the oonwoveo material comprises a needled batt 
15 ers which has f 1 > iirecdo?wordy while 

the bait has been allowed to neck-in in the cross machine direction, which the 
ids j n ' s i ' ^ s i i < ci <i \ k 

jm. U iobstsntiaily elastieaily stiretchabk in only one direction 

^ C j v. ' v Hit.)!!' < I i ! U i 

20 maatt&oture. 

64 Hie moth i I thepre-fonsed sheet materia! is substan&tfiy 

inelastic m the machine direction and being daaticaliy stretchabie in the cross 

i > i Oi j i . 5 >; 
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both direetioas, 

66. An dastically to etc luck nomvoven L ^v-n : \.\,irk loop material in windi die 
ra>:nvoven material comprises a needled bait of staple fibers which has been 
S stretched .substantially in one direction only whiie the ban has been showed to 

; -tabihxesfhc- 
^ oritur,} sd&svieaily 
v ;e ; hi onk> >-me direction corr. m mdma. V he d me ;oo m v\;od . has fiU 
bee;: stretched during rnamsfaetnre. 

10 67. A method of forming the nonwoven loop material of claim 66 comprising 

needling a ih x n p\ i'bev v lonu tW = > >< > an tc a ^ or books on 

i nh )( direction, attd 
including an a i r> binder < th u t strength and quantity to stabilize the 

i i l K vU ' i fk L! t v iJ ie ! t 

J 5 orthogonal to the direction of its stabilized, stretched state . 

68. The method of claim 67 in which the binder comprises a fluid binder which is 
applied to the back of the material hi a manner without penetrating to interfere 
r>- 1 hook engageab iity« fioop n the opp sits side of the inateri? 

69, A o' j - < comprising a loop- defining fabric of extended widb; and of nniforni 
20 construction to ai ieast die surface structure of one side of which is d? _ hooded, 

s ^ ( < L'e'tl _ "J 

, , ( s - . , rt » t n > > \ • 'h, o^ .n. 
which said hooks arc ■! n d 

7 \ fhe cornp.- v < > > > . ran.o t 

25 xmdi o ;OV.s < > t • 1 > 1 i < 

hook-engageack fabric, the uniform fabric extending continuously under and kg 
.fjrti bonded to said bands or islands of molded stems of said hooks, 
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71 . The composite of claim 70 in which the bands or islands of hooks are between 
about 1/8 to 1/4 inch in width and mtervening bands or regions of feook- 
n >„„ . I bi are hro\ sen about 1 and 5 times as wide a. s 
islands. 

5 

5 72. The composite of claim 69, 70 or 71 in which the fabric is elastic in the direction 
^ sdirec of extent of th ds or rows* ^ns 

73. The composite of claim 69, 70 or 71 in which the iA, : .;v c c 

i trapping 

' M j;n .cm 5 < i t ? . nt 

< ml < M IM1_ 

i «\ , s J t >t , t mi . i v. it ca >ru. . .a, a 

txom its original state in the orthoginal tihection as s result of the stretching, the 

ncra. x . > « v ens having front and back: surfaces, die front 
x . \o s - . ojxjugh-forccdk)ypsof.>aKnibcrie\tc:^mgt ! k-i - 
t c 1 x pe fasteners and 

m e ,i tomeric bind© \cersr re* the iibers iri of the brie,, and ! > 1 

*\ Ot p '1 i ! L,\ 1 » , < V dhe *V !, i 1 

in rhe fabric being W . >^ n J - \ttk • ->s c 

direction. 

76. The loop product of claim 75 in which the binder is substantially confined to the 
- , v.-u > v. t, , u 1 n »m i a) . -n _ > >„ahk- bopt 
extend. 

! t! > <■ 1 11 ! u si ! ' ' i 3 

2 erceat p? i< 1 c . ; 

23 
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78, The loop product of claim 76 in which the ithric- Is stabilised in a condition of at 

i ' g t ilk i < V ' si i>t 

etl agt se a* >s of forming a bait o oose, ap * fibei 

. i >- k t > s loops of t-v of the extending ir at least one side of 
the fabric; 

l > ! ! ifff 0 i S. I \ . 

k k e: itui s Ms u i Ns. ! s v 

10 •> iss t J, I s m 

i jtabi z< the fat en 

relaxing 

- I " t. < , OX I U ! ""I ti ! > " i O t 3b s 

substantially only in the direct! 1 ' t 

tfo v> v i ' is t n is.it) 

s ' !><-< \ is 1 St 1 »,< <1 V L ! s? 

adjacent hook regions i which the u i of the base layer is of lesser th.ckt.ess 
than in the region;; to which the stems are integrally joined, 

81. An apparatus for forming the product of claim SO comprising a mold roll defined 
20 h >- k o < k v . i T e< 

} t t o m .f n t n, i s- o i 1 

is,.. i >!! < I '.do - ^ < t S H ^ ( 

Istrpdiiced to the moid roll. 

^ 1 . r \ n r to it 4 > n i < f h 1 

25 larger diameter rings extend to form said regions of reduced or eliminated 
thickness in resin. 
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S3. An apparatus for applying n \ < fastener hooks or molded stems of fastener 
k surface a prefix m<M web os workpwce c 

o r<. hav j _ s * < >ie 

' V," i. kN v S v s > j 1 it »{ t S u v t >v . tb t. •> 

5 > - h j v. t^'.r.M. iAf^ 
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